[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOR: 20.1001.1.23222751.1400.11.3.2.9 ]

=YY g ()W) 0Ll el p gy alona

Ol 3l (ol pgs adzxo

Journal homepage: http://jae.hormozgan.ac.ir

i 98 38 (Oreochromis niloticus) ks sLadbs golasdl 9 (S 5e)gum o Slos

Sguzmo 9 Jeore &l s exi

Y c.:‘k.\.& &;AJJA ‘*‘é\:.du- Oy does

Il Ol S i Cbpm ol ‘v":""bcl" 0y M dw.(.(.oj’pjlﬁ a_;).('

- P Y Y & oaf 2 Ay < & [ . 7 -2 e . 4
GoF 3 Sipl i Olojla o) 528 G p sl it fo o3 sloc] O ) Ao Sliini 35

Il o b sissles

oduS

adllas ol ol Bl LS e ol liale y55 50 (g gt 25,54
J Sl 4335 5 0y 5 Shee ol CoiS  dguome g Jpare T (g Slaptens b ol
oleale az jolite cnl slp GBS 13wy n 0j90 (By9n Slaptens olal anx (izen
Se S LY O e b G50l oSl 5o 05 VIV (35 el L LS (s s
48,5 e )0 1SS a0 Jlend 90 a8, F )18 iolejl o5 alian B S a4 ol 2 e 0 el axkd
e i 5 (29,50 005 Arugi Caz e et S eole dgacme Of (gl b e jo 0
NS (o9 pimame 98 50 ol (&S gloyol )b oo ol lid mls ol 00938l Ol oS
2 S (e po oS koo VoY) S (Shisel (5558 455 5bas dP<120) 0l 9525 (5l sixe
WWAY) (Sailosls liee 5 masat (o G35 Gl a3 ssmlie Sguome T (aigad b s
S8 Ol Bpas as o lis goladl <L) el Cews @) dgamme ol LA b ks o (a0
2 et s a5 Y s o VPO S i L eSS e ) FVFY)
Sgaze ol g b it ol ylid pol> adlllas IS (5 55ba .ol oo d50mme ol (argei b et

el galaidl ;55 de (whde )3 b Slpdld (Sy9 S (Jgene i & S

Wl £o6

o azsey U
/- VY sl
Feo oYY

ARSI /RS SRR

 sowlS Elods
slazdl

9,5 055
Js elodhs
OR)95 ot

Ay o ,Sles

d—odo

Shhsd a4 lba ;e 5l s, 00 sga> Cao (10 bl oo drwg Jl 50 Sy 4 13 sla Lo )0 6] Caio
sleasie pals Cax o0 g slagideSS )l eolaul gl adllae (Khanjani et al., 2020a) o4 oo bgspe o\b3]
Ladls 3y 50 008 65,54 (55 (Lot 31 (IOIOC) (o35, See (o35 Sl s ol Gl 41 5, i)
GilS (hyepm w51 Liali8l a5 i i ;o ail oo (Panigrahi et al., 2019) X 4 (Pérez-Fuentes et al., 2016)

m.h.khanjani @Ujiroft.ac.ir g xS Can (Jsius odinss


mailto:m.h.khanjani@ujiroft.ac.ir
https://dor.isc.ac/dor/20.1001.1.23222751.1400.11.3.2.9
http://jae.hormozgan.ac.ir/article-1-977-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOR: 20.1001.1.23222751.1400.11.3.2.9 ]

O eslal 5 (S5 s Ses oslsde 5 Sl

(Khanjani and Sharifinia, 2020) el cosal Sl g 4 jlan,S T olge 40938 5 aolsa ialidl ol (augas
oage p 1y 4l e sl lp Syt adg g ol et bis Jold sl (25 90 plasw (2] 50 (29,500 sloosgs
(Day et al., 2016) ST)s5 JoSo olsicas alox 5| alise slobs, 4 6y5msin] Coio 45 (o5,See SloodsT I
gz b slie S plaeas 10 g (Dantas et al, 2016) oale 04 L ol (030 gl Slhye> 5l Sz lsiea
b ot 5o Sl s j0 4l oy95 s sl (Khanjani et al., 2020a) o,0lucS slie 51 cado b o5l
53S0 )R Gl Bran 0j5e (SBLs 5 OShstd l (E mte S plyie 4 (09)See 0358 wgime DT LArgas
oxiluiS olaE 0y 10 o)z 9 e 3l S8 ae SO lsis 4 Wl e (29,5 eege (Khanjani et al., 2020b)
3 2l mis 4w 36 5l ol gl (Khanjani and Sharifinia, 2020) 08,5 ags sloan e als 4 e 5 o9
0395 b o ilucS (6ldé o o YYIY oged (50l oS ols lis o8 b (655 a0 Slas 5 S 0085 e
(Khanjani et al., 20202) s ls o) Senps p s9tlae o Slos ¢ 09,500

5 ok ohlad,b aan CligS g hyey kulpd Lo 4 a5 el sleaiss 51 (Oreochromis niloticus) s (slods
s B ecilise lase Layl 5 4y glie weslio 0B, b aisS ol (Durigon et al., 2020) el 03,8 logy ol pelaws
2l .(Menaga et al., 2019) aib oo ol ;0 4Bl (5,9, oy ol 4365 (raego 9 (Avnimelech, 2007) YL (ST ;o
A5 e 4385 Ol (e 53 Blae g San (slhe355 5] Sgame ol ug b s 55 o ool ] Alex 51 LD
Lyl 559,555 635 0 Pl 50 LMk (Ble Jyon (peas 5o 0l slaJuily 4 az g5 L (Durigon et al., 2020)
b )gdS 50 SOld oo (pdims oS el 03Y (50 5 IS5 Gt ol5 Jldl 5 5 )95 logas izl s golaidl
e Slg a5 aiuled ] ados Gl (523, Vb Sz 5o 1) (65 Slleiiny comlis slagsygld 5 LSS 6258 @
G saladl 003l )51 09 1955 (sl 5513 mizen 5 paze cnl j9te (JBo (tign Slga | ity (el 4
)38 o b gl plie Copae 4zt 53 5 3l (g5 slacsygled By lloae,ie pedl 53 catn o
olaidl Lyl b 4y amgi b g 0gd oo Jols |y aais 50 idu o i 5y9 060! 5o STye> 4 je (Nyekanyeka, 2011)
2 $9ns ) 53 ool 8550 (oloond Slga 5 STios (Slasl (5955 sloan e )3 o 3B A Gl 2 5945 o
5JG1 (Liping et al., 2012) aib o 5y5,0 anjp L2alS a0 (e eSS 68,5 5 cul Laoli8l >
,® (Chanos chanos) ale asl> i,9, eolaidl bl o)l mlin 3l mxo oolainl 5 oL, ,o soge i (goladl
9550 0358 &y d90ome O (Aysal s oS 0ls LAT (09,800 035 Ay 2 Sg0me 5 (Jene T ugel i 50
.(Sontakke and Haridas, 2018) ¢! 5 ,5logm g 5 golaidl Joors Ol [hasgad pimn 4 Comd

9 4y So el)lS g o oged pladl Cagll Gelol 5 ganail 1) 055 slaclad (g o golazl b3l L
Cdled S o a8 ol ccwl Cgllasl i d g an e oS Gl e jo pgas il by g Sgw o Dglad Wilgl so
oo 1, 355 Collad oyt B 58 atntia |y Sy lime 5 dslone | a8 5 SlLe 0,8t lin canl 3 (5l
5 olazdl folse 4 conl 5L (Sojelon laan]d 4 az g odle de 5o o 50 cnlply (Engle, 2010) soisy
Oltd iz Slalllas sl (55,0 (559055 ] Cedled o Cudge (gl a5 C3 oy (5y5logm g lan e Llod 5 4520
el s ncsnl gl @ oS ey Lo b5l 6o p Olsiedr (e 0095 Syt (550 a5 sl
Col &85 )18 oy 0550 LDl ohusar (Ll laaisS glgil 0j50 40 (pRile] 5 )l gt S oo SaS
Soare byl oy 50 ol solatdl slaan ;o 0,915 g wax slas,glod s 45,54 (Khanjani et al., 2021a; 2021b)
ailis)) Foere 0 (gl b w99 50 U Gladls (oo solatdl 5y5l5 5wy 9 ,Sles jol> aalllas o ool
adgi S o, Il eole (9938 L ol pan O (ange do oV yiSTas dilhg ) Sgume g (@ aneni wo o B JBlas
285 8 e Oyse (S 0988

L gy 9 olge


https://dor.isc.ac/dor/20.1001.1.23222751.1400.11.3.2.9
http://jae.hormozgan.ac.ir/article-1-977-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOR: 20.1001.1.23222751.1400.11.3.2.9 ]

Yers Ol & olas VY 02 ogﬁiwuww OB 50 m o85S

lesl >

w2008 el WWAA Lo 3 35 plewl (380 (lw gt o &8ly Ol pl Hod Sl (Ll (e Slidon 850 )3 ol aslllas
Sebo byl b (o Yoo (odlS 5l SlacSil o athe iy Sae 4 o5 WV 55 xSk b LS lez sl Ll az
5 2 b G Gl Wb S 15 s 050 ol 51 ja 50 (ale azy aalad Sy (ST L g 2 IV (6,5
09,5 5 (woy5 0+ ailis)) Jyare of (arsai b S 09,8 Jols J1,85 ams ;o Jlogs 99 wiad (AP ()55 L) 55
9 B9y 2oy YT (69l>) 0, 5luiS o b a0ldé .o 48,8 a5 1o (duoy0 V allje,) Sgamme Ol (augai b St 0095
wazg by g Oy deye Vooyss lal o aSgysbay (rae VP b VY meo A) G5y 50 4l ¥ o)z we 0 ¥
Sy O (g ey B Ghygn AT atie o g ad eols 1alS oy (g deys 4 Cad (20liE wo sk Ll
YOI (g ol5ee) 2955 0355 il hoo VIO LDl (olo (g3lwo oS 51 8 Sgamme O (agai b jlad 40 () Jgo2)
Sl el 3l adsl 5 ,Sem 0095 g0, Aol adsl Syl plyie 4 o 2l o gl & (a0 YIVY (2 (lies 5 o)
S 0 lm Si dae ¥ 5] (el g gy o23lsm (sln 03S pslaer Salisn b » LS e e
boles @ pialesl 0,50 Jsb )0 (05,500 0355 drugi 5 Soymd Sz 08 a0y e odlgn pide 4 a5 (5l
Ao, VYT (Sis oole 0o )0 OFNVA (g5l>) odle jla,S osle VY Caels olaé saeg 3l aw ailyg; wgaone ol Layens
5 955w SlbodsT anagi 5 Ko gz o S ssle 53555 Shs woys Fe Loy s Lol (Slung S
b adas V4 VO (Avnimelech, 2009) g, (bl p (359,05 40 (2,8 S 00,5 aBlol O] coaS L

ssbar 5 2)5 byl Sygn e ST L s 5 0b 4B, @i S (Sedly Bl (900 4 i 3l e Ok
o33 s gy Il 5 3 alef] IS g |, g, 0355 dansh B 4D 2358 (y5en s el 3 SIS,
VIV PH i 50 o5 e D510 Jslme oiemST 2 10 w8 A Gl (6 oSl el VY (ol el VY ()
s plol 8,5 s a0 YOIB-YFIB sloo 5 VIA

Sgame g (Jyeme Ol (agal piaw 99 50 Ju GLodS i y9 sy ooliiul 5,90 sla Lo Slasin ) Jaus

15 0155 0olo Cad b
LS .. - *
(ool ol angs oSy , Sows
oo o)
- 0 yluS /N . RWSREAR Sod jo skl G Sd VY ol Jex
Soore
Sy do,0 Fe o
NETS CORRIVIVA FARTSH WL RyA TN Qoo ) Sod jo sk’ G yd VY Ol g
S
S°9,9 Sgdxo

2l g5a 123 gl yiol )y (g peSe 31l
el HACH HQ30D Multi Meter olKiws oS L ailjg, Jgle y5unST g PH oo Jolis ©T oS Jolge (550510l
e 8 0B plosl LSy 59, O 5o (TSS) | slas dul> slge JS 5 (SS) ' iy 45 LB aalar slge e (5 50 5ll s
o Yo bVD Do ay g ad aliy,; S5 (g e Byl (59,0 4 Ghyan 2l 5l S e 4 BB 3lae Slge 3l
S5 o3l sl s 3 aaloe 21 e e ol (S 45 e e g 9 090 (el 5 U 0D andloaSS
a0 VY Gleo b oygl 5o g ol ools jeue eily (Blo el ool pid & (09,50 0055 pz> 3lae dwl> Slge JS
Khanjani et al., ) 00,5 acule od 5 )8 oo conm g 058 S U i3 138 celh ¥ Goe 4y 5 0,5 ile

! Settled Solid (SS)
2 Total suspended solid (TSS)


https://dor.isc.ac/dor/20.1001.1.23222751.1400.11.3.2.9
http://jae.hormozgan.ac.ir/article-1-977-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOR: 20.1001.1.23222751.1400.11.3.2.9 ]

O eslal 5 (S5 s Ses oslsde 5 Sl

gy Sl olKiws S8 4 riwiids by, 5l eslitul b Ol Wlpis g co s (TAN) S Shigal (59,05 .(2017
A ol (Sas O ygeds (MOOPAM, 1999) ulul 45 ¢ (Perkin Elmer lambda 25 UV/V) Jow

bl g (Seglam Lo yialyb s eIl
(ST 05y W) 0 pS g eeger Dy S e (339 R ol o) sla el aolie g drubre jolaie 4
il ploale slass o plmil Sy50 )90 Slesil 5 salosT sl 5o 035 @ Soslail Jols (US es) (leale

Oeizeed D5 dewle  SWilojl e o) (el 5o b ol cod 090 sleal o oailandl lale slass g 0,90 (glal jo o

JS ‘g.j d}.a.a u‘)—o.b J.nl.w 60[..443‘ GLQUADLMJ 9 ‘:Lxc )L».‘ ‘6»|Jc o.))’l.) “:‘J.C Jad.u w].a J.AL...J lec\.ldu L_Sl.(bua.?l.m
Abou et al., 2007; Lima et al., 2018; Khanjani et al., ) o s 5 Loy, wlel 5 2o0gw ¢ bra i g

.(2020b

(05 B39 =IP = (@5 o @l B9 = () o gl 0o
oy W) iy = (N led 09— I adsl 0)39) X Ve ] e slage, JS
(05) ager = U2l 035 @Ml 39 X el Glime X o0 (le 35 calo oluas
(p5) 9y Zee oo = (20 05— @Ml 039 Ggy & G2y9 0599
Sailejl &5 = Gialojl lal yo laale slaws — ialel sleil ;o olalo sl X Y-
@l R o yo = (p)5) 0l Brae i [ (2)5) 09 R3S
(22,3) @l 033k = (39 (RIBD [ (Brae s J5 XN -
0,95 b 3 188 S Bran = (p)5) 3 S X (2l fad wupd
(Sl coSo e 055k s 003l = (p,F5S) (e s X (G ye) O o
(eSS 2 ) T Bran = (i) oad Bras ST S X (0 55k (e s
S anje = cbanje + (Slaen S +oale +130) ()l anjo
oAl g = odel Caws 4 sl yo - lban e S
ole £ 55LS S adsi (6l 108 anse = (ouds oolatul (6lde Jlada ] oads adgi ol o) X 132 aiyse
$310gm Aoy = ol Cawd 4y dgas | JS 4tz X Voo

osls LT

Shoolaiwl b ad b G il lg 5dUT 51 o oolisw! gyl — (B9 S oalS g3 5l ools jogs Jla s cpumens (sl lal jo

Sl £ Sl O jgoas guls 5 o soliin] b1 Sle anslie gl ao )0 O Jloix! mhaw jo (Sl asls iz 505
285 15 o lel o g as 35 0550 VY a3 SPSS 1581 6 5 L lasols .ays 5 &8l,1 Las

Jolee 5SSt polie Sguze ol 0295 b e 50 ol 0als BLI Y Jous o ol S syl 5l ol s
Olis Jgens ol e Hle polie b (g)lo cixe OS] a5 wl sdalive (5,5aS (VIYV) PH o (id jo 0,5 Lo /2))
b o 4y Cod (Jgoro gJ U0 s 50 (3lre Jalz dlge S g i & (BB ael> olge e (P<e4 ) slo
g5 65[,95&] 0590 Oyt 323 oo LS piew 90y w3l OLS 5 y0lae Dol Cawd 4 S dgaowe gJ ORL9X
5 Al o S9ae 5 (Jgene Ol Laign Lo 10 w4 (G )0 05 e VAIVE) Sl 5 (2 )0 )5 oo YIFY)

W paog g Sy St oy il 3l polie el sael ¥ Jga o Saibesl lie g0y bl )b ol Cawd 4


https://dor.isc.ac/dor/20.1001.1.23222751.1400.11.3.2.9
http://jae.hormozgan.ac.ir/article-1-977-en.html

Yers Ol & olas VY 02 ogﬁiwuww OB 50 m o85S

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOR: 20.1001.1.23222751.1400.11.3.2.9 ]

Olixo Sl £ (:55l0) 39070 5 Jame Ol (angel piams 99 50 Joi Gladls Gijsn ly ©f &S loyall 5l (5 polie Y Jouzr

dgame OF 195 e Hyars T g8 e o yiolsly
RIAYES YOIAD £ - /5 (1,5 5le) &)l az o
Pa/ay £ - /f B15F £ - /YA Gid g a5 o) Jslone (y5ensS]
AR BYEY £ -y pH
RALGE R RTAx \IVA £ </A SS (mi/l)
AYQ\/FF £ VEAIVY Do £ YA/E TSS (mg/l)
YRR BYIFY £ - IA¥ TAN (mg/l)
YA E Y LYY £ NY NO, (mg/l)
AVAIVE = O/F) AR A NO; (mg/l)

(P>10) 15,105 5o sme B 02 b duo )0 O grhaes 0 ailiie By O JBlos slils (slouSiloo s, p0

Gloro 51 Blyml £ 1 S5ka) 09050 9 (Jgore O Largsi ()9, i 90 )*JL cod o sledls (Sailesl liee g 0d, 0 Shee ¥ Jour

Sguzro o (a1 925 s Fooxo O (925 potaumas ) gl asls

Y/AF £ /YA PV/¥5 & «IFF (2,5 = O3
N0 £ YA PBISY -+ - /FF (0,9 035 iel3dl
LEVYO /Y OLENSY /¥ (0)5) 0y Sk pos
IYF L Y RIS oy 5t 3o y) o5 oy gy
Y OYYIY £ YY/FY Pary/ss + Yo/F) (0)5) Coses a3l
QAJAY £ - [0A Pag/As £ - T (308) Sibesl 50

P>1140) w5las (5l ire BB o b 0o )0 8 mhaos 1o ailiie B> S JBlas lils slo oSl ciss ) 0 40 5

Sgame g (Jgere Ol (Aisal )55 i 90 3l odel Cws 4y golamdl 5 gladss gloasls F Jeus

Sgaze O (gl phumns  (Jgoro O (1980 piusnas obadl g sl i gl sl

SAIFY £ VY0 YYYVIFE £ Vols (e 55LS 5 ) o By
3y /eaq £ .. P\ £ - /Y e oo ca o
faq/) £V ¥ RATAGE WAL (2o ) i o33k
Fleq £ Y EAEE VI (o csSoyin 1 p,55LS) olss
PV oFYID £ Y/ TVRFVIAY £ 0/+ A (055) 035 b o 136 S b ae

e anze b cos ol obS e ane
[ [ (log) 136 ohS 2 ajo
7-of ars- ble TS S, s sl 1 ayzn
| TN Fooo (Obg) o, 4
SYOI0 £ VY - (0)5) o oolical Sl yapgy S e
Voo - (Olog) Slyoumg S an 32
foonn foun (Ologs) ol 4y o
VO« VYYY- (Olyuupg:,S +2ol + oolo +138) S 4 s
A RN\te AN azs 5o S a4y o 16 a0
¥Fee v (Dlog) oolo 5k o s b
Voo AV (Obeg) Al Sgus
1YYIY 10+ IAY §59199m o )

(Slesls w538, 155 50 1) 05 g0 salo ,T5LS Sy al5s & e 5,Y axksd ¥ aSuyl 5,5 4y 15, 4o 3¢


https://dor.isc.ac/dor/20.1001.1.23222751.1400.11.3.2.9
http://jae.hormozgan.ac.ir/article-1-977-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOR: 20.1001.1.23222751.1400.11.3.2.9 ]

O eslal 5 (S5 s Ses oslsde 5 Sl

L &)l cime sl a5 w5 csaline sgame Ol (aga5 b pieaws j0 2,5 VoYYIY g 0,5 <\VD 0,5 #N0 55
P<A /- 0) ols ylis Jgere ol Large5 pits

55 )5 osalie Sgazme O (gl 5 Jseme Ol (Ausal phaams )3 i 4 20,0 NAY 5 APIAP (Suiloily (50
(22,0 24/1) 213& 003L «(V/+ + Q) 23 Jos o po .l o0l (golaidl g gladss sla el )l 5l Jol> ol § o
el Cowd a5 09050 Ol Lagas jles 40 (2,5 )V FYI) olaé 5L

e 53 (@53 Sl 5 5 B 5,95 e 3lan salr olge U5 Jsbmo 50T las) Ol (S (slo el S5 5 bair
adlle ,o (Robles-Porchas et al., 2020) coul (5,90 @Bl (o,90 il molcadige ob, glp dgomme Ol Lasgas b
Lulys s LSl cullsd g Vb Jsans o Gaigsd w5 (65l3csin0 s5ba PH 5 Jslone (5051 olin 2>
9 Alvarenga aslllas ;o .(Abbink et al., 2011) b oo (]38l 58 H5nS] Bpas 4l (0 5 yiion o Laigsd fom
555w )3 a3 4 FIEY g VVA PH liee i) 5 a5 ko PVE 9 FIFF Jolono (50T lime (V2 1V) o Ko
@ Shaas S (3538 oo il lagl @bs b pol adllas gl o w08 (A1 spume ©F LAused 5 (Jsens O
5 AV (i 0 0355 b Lo o (Sl )| Lansgi (ST iy B pme 4y jmie Sgacme Ol (s b (yo o3
Abbink et al., 2011; Khanjani et ) s ls Jlis a0 1) Gl pH als 5 oo ol (gopwl a5 045 c0 (9,5 dunSTlgo g
et 9955 b oSy Slageund ) 5 s Sl a5 Sy b yme Sgame ST g b slayles Lo @l 2017
(Abbink et al., 2011) ceol 48,5 18 a8 5,90 Jgeme ©f (agad jlowd 4 G

Sgazme Ol (angad b (Jgare Ol (s ()50 wis (02 TSS 58S (i 13 (5o sime DS Lol aslllas b o
Gl 1y omlin Ll a5 Sl se S ya or3bee 4 Ll oumsy S 53958 s 4 TSS 5SS e ialidl oosls Sg>g
2 a Ol g U5 (Sisel (39555 polie polo aalllas 1o wiS oo sbml (g 0355 b ba e lapandlS)l 0,
5,08 cdillas (Y+ VYA) Haridas 5 Sontakke asllas zlis b a5 09 YL dgamme Ol (angai b g (Joeme ol (aygad it
saTd SIS 55 5 A e i |y Sa i 5 Sligel scas S sloosgs 45 Sl ot G335 chliee Sl o
sl =S (Lorenzo et al., 2016; Minaz and Kubilay, 2021; Khanjani et al., 2021C) s Jio ) gumlSidg s
G5 4y 5 00,5 k) Sgume ST ugai by (9,5 0395 s SlocSIB 43 By s e (slas S olpen & il 0,98
colin g, G Glsreay Sl ,S T olge 0,5 aslal (Hisano et al., 2020) oS oo S8 o CuinsS 350t 5 Sligel
Sl IS Slsa 05 ¥+ o5 5 psbas el o 4t Ghyg sl 53 b (gt gl 31 Sl
(Avnimelech, 2009) ¢l 5L5 JI 8 59,500 0,5 ) Bd>

<l s ot 5l YL Sgame O (aigal b 019)See 0398 ot o (Swilejl plie 5 03 0 ,Sles 2l anlllas o
Sgazme Ol (gl b s el 9 (29,500 035 o whlie (rpiizme Slalllas (ol el s 4y (Jgons
Ahmad et al., 2016; Panigrahi et al., 2019; De Souza et al., ) 5g.3 oo 423L 455, sl 0l o, Sles S50 4 oo
b s 5o (Sxlosl liee 5 ol o Slos 59040 (2014; Kaya et al., 2019; Kent et al., 2011; Lara et al., 2016
5 odd el 09,500 oy il ol g CerS g e 4 i swpws Jds 4 Yl sgase ol arens
Khanjani et al., ) aas alS' |y o e ;0 g 4 5l Qlgh oo a5 00l eolaiwl ol slalde flaie 4y by, o3k
Slalllae by 2alS 1) 02 )3 (pBgn @ 5l 9 108 ange (lgioe (29,50 0098 adgi 5595l eslitul L (20202
Goasn Sl sl sl alie wd; o Sles ol Gulisn 5 65 Cean sl Slex b Selisn prer po ol (LA
I can; OluS 5l e mbe 09,50 sleosgs «(Jatoba et al., 2014; Nguyen et al., 2021) wusdl oo slas) azsl

® Nitrifying


https://dor.isc.ac/dor/20.1001.1.23222751.1400.11.3.2.9
http://jae.hormozgan.ac.ir/article-1-977-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOR: 20.1001.1.23222751.1400.11.3.2.9 ]

Yers Ol & olas VY 02 ogﬁiwuww OB 50 m o85S

Oyioon (Anusha et al., 2020) axiws JUsSL 6T OluS 5 g llidgeg p daasy wlgind deldg IS daassss,lS alex
e (29,500 swossi o Sles oyl Yloz>| (Khanjani and Sharifinia, 2020) & ,ls 1, Sgmgn olee 4 codled SUlgs
Pgdge (Silesl ol g o) o Slos g &

(VVF) L en o Jatoba gl b a5 wil o SYL sgomme ol Gangsd bl j0 93 BB jsbay olié Lo cuys
519,5n Sossi 3975 Lo & Ylaiml ol cillan g 0355 G5l (lapi )3 a1 b o b gm0 (e
Sgst & e 2l JoSo (g 4y 5 By bl (395 65l Lawgs Wrodg ol a5 0l sguzme O (aysas b piaes 5
sl ady Glp Gane slge g by (o7 (nFion 3l BLOl (8 g 29,5ee ooy D5h e i iy
ol alize wldllas o (Sontakke and Haridas, 2018) sgi o (038 Joud o pd dguge 41 yomie g WS o0 o213
Khanjani et ) se5 oo (28550 @bl S 5 St Ll S com (519 piass 53 (929,500 0095 H9a> 45 00
0395 Agi i ;o 2lde Lo oo ol L@l 2020b; Khanjani et al., 2020a; 2021b; Ahmad et al., 2016
VY« 5 (Sontakke and Haridas, 2018) _ale 4l sl +/A «(Panigrahi et al., 2019) o sl VF L < /AV 59,500
SlsFan bl mls b ol adlas ;s oud saslin polie a5 ad 3,135 (Hisano et al., 2020) LdLs sl VY'Y b
AA) sgamme ol Gagn b e o 5 9oys FEFY Jgene of Langsd b aiawe 10 2lié 033 yols aslllas o .00
Slozad Wb oo ol8l Sl 003l dgae Ol Laige b pias ;0 aS01 p die ;500 Sladllas L aS el Caws 45 as o
O 5l Gt Slygs B 5l (69959 sloan ;o 556! lapinew ,o (Khanjani et al., 2016; 2017; 2020a) s,ls
0395 Idgi ol ped 4y Sguze ol Laigei b s o (Khanjani and Sharifinia, 2020) aib oo 0dgs sboas jo oo o
(Rego et al., 2017) ail oo 550 STysd a4 bgy o adsi a3 5l )0 YYIAY 5 dbw 6650 ()9 Sl (29,5
5% s S i 4 ko FHITE 5 OVIOA STy55 4y bgyye ai ale p,55LS S w5 sl pols aslls o
Sgazme ol (Arsa b e 30 SThem e uo)d VY dgam (hals el Cews 4y dgaze OF (g b s (Jseme o
Slosys jpam a8 oo el | SThgs 5l oi5u oS wibioe (05,5 sloodgs @ bgiye (Jpers pleces & S
wd)S o i aie iSilr lsie a4 g wese (Rl 1) S anie spame O (Aise b sl 50 (29,500
(Avnimelech, 2009; Castilho-Barros et al., 2018; Sontakke and Haridas, 2018) 545 oo

@lie adsi slp ) 5en (nyitin (29,500 038 A placs )0 B)ls (S 138 e 5 Zopae 4l 9!
S VL (p35m 3 Skee (il p oo A (09,500 035 WS pitenn ;3 LS g 0T o0 D)9 anb
ol Jasn b i ;o (Chanos chanos) oale asls 5,9, (solaidl 48,0 4 udg o Slee (Nahar et al., 2015)
zs a5 (Sontakke and Haridas, 2018) il o yigs (Joore ol (2405 pimmms 1 G (029,500 03¢5 a3l Sgdme
Syl cllas sgame ol g b s (3098 S golaidl e o, i b ol dslllas

Glopias 5l ey 00)3 VY B Y dgaome Of (g8 b (slapiuns ;0 (8 deis (5550 iygy (8l (@909 oy
Rl 4zl )0 g (229,500 sooog I osliiul o lusS Gl Bpas 2alS ] Jdo a5 wiloe Jgene Ol g L
(Khanjani et al., 2020c) a.ib oo STys> 4 s

3,50 0995 5 e 2l (r B jsba sgazme T (angsi b (B9, w00 48l (B9 il (Seon b
3 ptee Jolss 5 (Sailesl olime el (Sosdsm slo el b (Dantas et al., 2016) s oo < pas cab (16 o 4
3 ol RS angse als Sailesl il (Hanson et al., 2009) aib o (5,9105m g asje ciSsL
2l sl (Megahed, 2010) ao o YY L (09,500 08g5 5l ooliiwl b jow (60 s55u0 oS <o adgs o)l (5,910
o, VWV osgas ol adlhas jo .ol ol e (De Schryver and Verstraete, 2009) 4o als woye Ve b Lods
Jed 5D I S e (25,50 0058 058 ane dgacme Ol (gl b placs 0 ab cdaline 3¢ gl anje tals
Brae oS g old bowd ey (( Sailosl ol wdei waly o Slos g Ll o)lo 092 (aiwlis ¢ pass 3,1 e e


https://dor.isc.ac/dor/20.1001.1.23222751.1400.11.3.2.9
http://jae.hormozgan.ac.ir/article-1-977-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOR: 20.1001.1.23222751.1400.11.3.2.9 ]

O eslal 5 (S5 s Ses oslsde 5 Sl

Spise (Jyeme ol (arsal w4 S e (l G305 slogm 4 j2ie S0 Ol (ansai b el 0 O

.(Sontakke and Haridas, 2018)
035 ) o Shas dgup 4 7o Sguome ol (angsi b el 30 LD (ale Ghygp ol i ;b aslllae S ko,
DRI e 4 S e (2l 50 LS (Ble p Sl o adg Anie uimen 09b 0 (Silesl (i g 2l
S Sz S9ge Sty (nlpl sl VL s (nl o (Bl (9 Gslogm 5 Bl s Jsexs o
3,90 0zl ;5 (o)l Glauliie o S9amme Ol (auge b (29,500 0358 lgi s | 00liinl LM (659 065] o

DS I8 i oy

p o]

Abbink, W., Garcia, A.B., Roques, J.A.C., Partridge, G.J., Kloet, K., Schneider, O. 2011. The effect
of temperature and pH on the growth and physiological response of juvenile yellowtail kingfish
Seriola lalandi in recirculating aquaculture systems. Aquaculture. 330-333: 130-135.

Abou, Y., Fiogbe, E., Claud, J. 2007. Effect of stocking density on growth, yield and profitability of
farming Nile tilapia, Oreochromis niloticus fed Azolla diet in earthen ponds. Aquaculture
Research. 38: 595- 604.

Ahmad, I., Verma, A.K., Babitha, Rani, A.M., Rathore, G., Saharan, N., Gora, A.H. 2016. Growth,
non-specific immunity and disease resistance of Labeo rohita against Aeromonas hydrophila in
biofloc systems using different carbon sources. Aquaculture. 457: 61-67.

Alvarenga, E.R., Sales, S.C.M., Brito, T.S., Santos, C.R., Correa, R.D.S., Alves, G.F.O., Manduca,
L.G., Turra, E.M., 2017. Effects of biofloc technology on reproduction and ovarian
recrudescence in Nile tilapia. Aquaculture Research. 48(12): 5965-5972.

Anusha, S., Neeraja, T., Haribabu, P., Akshaya, P. 2020. Effect of different biofloc based culture
systems on the growth and immune response of Tilapia (Oreochromis niloticus). International
Journal of Fisheries and Aquatic Studies. 8(6): 176-180.

Avnimelech, Y. 2007. Feeding with microbial flocs by tilapia in minimal discharge bioflocs
technology ponds. Aquaculture. 264: 140-147.

Avnimelech, Y. 2009. Biofloc Technology—a practical guide book. 2™ edition. The World
Aquaculture Society.

Castilho-Barros, L., Almeida, F.H., Henriques, M.B. Seiffert, W.Q. 2018. Economic evaluation of the
commercial production between Brazilian samphire and whiteleg shrimp in an aquaponics
system. Aquaculture International. 26: 1187-1206.

Dantas, E.M.Jr., Valle, B.C., Brito, C.M., Calazans, N.K., Peixoto, S.R., Soares, R.B. 2016. Partial
replacement of fishmeal with biofloc meal in the diet of postlarvae of the Pacific white shrimp
Litopenaeus vannamei. Aquaculture Nutrition. 22: 335-342.

Day, S.B., Salie, K., Stander, H.B. 2016. Growth comparison among three commercial tilapia species
in a biofloc system. Aquaculture International. 24: 1309-1322.

De Schryver, P., Verstraete, W. 2009. Nitrogen removal from aquaculture pond water by
heterotrophic nitrogen assimilation in lab-scale sequencing batch reactors. Bioresource
Technology. 100: 1162-1167.

De Souza, D., Suita, S., Romano, L., Wasielesky, W., Ballester, E. 2014. Use of molasses as a carbon
source during the nursery rearing of Farfantepenaeus brasiliensis (Latreille, 1817) in a Biofloc
technology system. Aquaculture Research. 45: 270-277.

Durigon, E.G., Lazzari, R., Uczay, J., Lopes, D.L.D.A., Jerdnimo, G.T., Sgnaulin, T., Emerenciano,
M.G.C. 2020. Biofloc technology (BFT): Adjusting the levels of digestible protein and digestible
energy in diets of Nile tilapia juveniles raised in brackish water. Aquaculture and Fisheries. 5(1):
42-51.

Engle, R.C. 2010. Aquaculture economics and financing: Management and analysis. Blackwell
Publications, lowa, USA 2: 1.

Hanson, T.R., Posadas, B., Samocha, T.M., Stokes, A.D., Losordo, T., Browdy, C.L. 2009. Economic
factors critical to the profitability of super-intensive biofloc recirculating production systems for

4


https://www.sciencedirect.com/science/journal/2468550X
https://dor.isc.ac/dor/20.1001.1.23222751.1400.11.3.2.9
http://jae.hormozgan.ac.ir/article-1-977-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOR: 20.1001.1.23222751.1400.11.3.2.9 ]

Yers Ol & olas VY 02 ogﬁiwuww OB 50 m o85S

marine shrimp Penaeus vannamei. In: Browdy, C.L., Jory, D.E. (eds.). The Rising Tide,
Proceedings of the Special Session on Sustainable Shrimp Farming. World Aquaculture Society.
Baton Rouge. pp. 268-283.

Hisano, H., Pinheiro, V.R., Losekann, M.E., Silva, M.S.G.M. 2020. Effect of feeding frequency on
water quality, growth, and hematological parameters of Nile tilapia Oreochromis niloticus reared
using biofloc technology. Journal of Applied Aquaculture. 30: 1-16.

Jatobd, A., Silva, J.S., Vieira, F.N., Mourino, J.L.P., Seiffert, W.Q., Toledo, T.M. 2014. Protein levels
for Litopenaeus vannamei in semi-intensive and biofloc systems. Aquaculture. 432: 365-371.
Kaya, D., Genc, M., Genc, A.M., Yavuzcan, H. 2019. Effect of biofloc technology on growth of
speckled shrimp, Metapenaeus monoceros (Fabricus) in different feeding regimes. Aquaculture

Research. 50: 2760-2768.

Kent, M., Browdy, C., Leffler, J. 2011. Consumption and digestion of suspended microbes by juvenile
Pacific white shrimp Litopenaeus vannamei. Aquaculture. 319: 363-368.

Khanjani, M.H., Alizadeh, M., Sharifinia, M. 2021a. Effects of different carbon sources on water
quality, biofloc quality, and growth performance of Nile tilapia (Oreochromis niloticus)
fingerlings in a heterotrophic culture system. Aquaculture International. 29: 307-321.

Khanjani, M.H., Sharifinia, M. 2020. Biofloc technology as a promising tool to improve aquaculture
production. Reviews in Aquaculture. 12(3): 1836-1850.

Khanjani, M.H., Alizadeh, M., Mohammadi, M., Sarsangi Aliabad, H. 2021b. Biofloc system applied
to Nile tilapia (Oreochromis niloticus) farming using different carbon sources: growth
performance, carcass analysis, digestive and hepatic enzyme activity. Iranian Journal of Fisheries
Sciences. 20: 490-513.

Khanjani, M.H., Alizadeh, M., Mohammadi, M., Sarsangi Aliabad, H. 2021c. The effect of adding
molasses in different times on performance of Nile tilapia (Oreochromis niloticus) raised in a
low-salinity biofloc system. Annals of Animal Scienses. 21(4): 1435-1454.

Khanjani, M.H., Alizadeh, M., Sharifinia, M. 2020a. Rearing of the Pacific white shrimp, Litopenaeus
vannamei in a biofloc system: The effects of different food sources and salinity levels.
Aqguaculture Nutrition. 26: 328-337.

Khanjani, M.H., Sajjadi, M., Alizadeh, M., Sourinejad, I. 2016. Study on nursery growth performance
of Pacific white shrimp (Litopenaeus vannamei Boone, 1931) under different feeding levels in
zero water exchange system. Iranian Journal of Fisheries Sciences. 15: 1465-1484.

Khanjani, M.H., Sajjadi, M., Alizadeh, M., Sourinejad, I. 2020c. Economic and Production evaluation
of Pacific white shrimp (Penaeus vannamei Boone, 1931) in conventional and biofloc
aquaculture systems. Journal of Animal Environmental. 12(2): 347-354. (In Persian)

Khanjani, M.H., Sajjadi, M.M., Alizadeh, M., Sourinejad, I. 2017. Nursery performance of Pacific
white shrimp (Litopenaeus vannamei Boone, 1931) cultivated in a biofloc system: the effect of
adding different carbon sources. Aquaculture Research. 48: 1491-1501.

Khanjani, M.H., Sharifinia, M., Hajirezaee, S. 2020b. Effects of different salinity levels on water
guality, growth performance and body composition of Pacific white shrimp (Litopenaeus
vannamei Boone, 1931) cultured in a zero water exchange heterotrophic system. Annals of
Animal Science. 20(4): 1-16.

Lara, G., Krummenauer, D., Abreu, P., Poersch, L. 2016. The use of different aerators on Litopenaeus
vannamei biofloc culture system: effects on water quality, shrimp growth and biofloc
composition. Aquaculture International. 25: 147-162.

Lima, P.C.M., Abreu, J.L,, Silva, A.E.M., Severi, W., Galvez, A.O., Brito, L.O. 2018. Nile tilapia
fingerling cultivated in a low-salinity biofloc system at different stocking densities. Spanish
Journal of Agriculture Research. 16(4): 612- 621.

Liping, L., Zongfeng, Z., Wenbo, Z., Murray, F., Little, D. 2012. Tilapia aquaculture in China: Low
market prices, other issues challenge as sector seeks sustainability. Global Seafood Alliance. 2:1-
7.

Lorenzo, M.A., Candia, EW.S., Schleder, D.D., Rezende, P.C., Seiffert, W.Q., Vieira, F.N. 2016.
Intensive hatchery performance of Pacific white shrimp in the biofloc system under three
different fertilization levels. Aquacultural Engineering. 72-73: 40-44.


https://dor.isc.ac/dor/20.1001.1.23222751.1400.11.3.2.9
http://jae.hormozgan.ac.ir/article-1-977-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOR: 20.1001.1.23222751.1400.11.3.2.9 ]

O eslal 5 (S5 s Ses oslsde 5 Sl

Megahed, M.E. 2010. The effect of microbial Biofloc on water quality, survival and growth of the
Green tiger shrimp (Penaeus Semisulcatus) fed with different crude protein levels. Journal of the
Arabian Aquaculture Society. 5: 119-141.

Menaga, M., Felixb, S., Charulatha, M., Gopalakannana, A., Panigrahic, A. 2019. Effect of in-situ and
ex-situ biofloc on immune response of Genetically Improved Farmed Tilapia. Fish and Shellfish
Immunology. 92: 698-705.

Minaz, M., Kubilay, A. 2021. Operating parameters affecting biofloc technology: carbon source,
carbon/nitrogen ratio, feeding regime, stocking density, salinity, aeration, andmicrobial
community manipulation. Aquaculture International. 29: 1121-1140.

Moopam, R. 1999. Manual of oceanographic observations and pollutant analysis methods (vol. 1, p.
20). Kuwait: ROPME.

Nahar, A., Siddik, M.A.B., Chaklader, M.R., Hanif, M.A., Sharker, M.R., Rahman, M.M. 2015.
Biofloc technology in aquaculture systems generates higher income in Mono-Sex Nile Tilapia
farming in Bangladesh. Advances in Biological Research. 9(4): 236-241.

Nguyen, H.Y.N., Trinh, T.L., Baruah, K., Lundh, T., Kiessling, A. 2021. Growth and feed utilisation
of Nile tilapia (Oreochromis niloticus) fed different protein levels in a clear-water or biofloc-
RAS system. Aquaculture. 536: 736404.

Nyekanyeka, T. 2011. Analysis of profitability and efficiency of improved and local smallholder dairy
production: A case of Lilongwe milk shed area. MSc Thesis. University of Malawi, Bunda
College.

Panigrahi, A., Sundaram, M., Saranya, C., Kumar, R.S., Dayal, J.S., Saraswathy, R., Otta, S.K.,
Anand, P.S., Rekha, P.N., Gopal, C. 2019. Influence of differential protein levels of feed on
production performance and immune response of pacific white leg shrimp in a biofloc—based
system. Aquaculture. 503: 118-127.

Pérez-Fuentes, J.A., Hernandez-Vergara, M.P., Pérez-Rostro, C.1., Fogel, 1. 2016. C: N ratios affect
nitrogen removal and production of Nile tilapia Oreochromis niloticus raised in a biofloc system
under high density cultivation. Aquaculture. 452: 247-251.

Rego, M.A.S., Sabbag, O.J., Soares, R., Peixoto, S. 2017. Financial viability of inserting the biofloc
technology in a marine shrimp Litopenaeus vannamei farm: a case study in the state of
Pernambuco, Brazil. Aquaculture International. 25: 473-483.

Robles-Porchas, G.R., Gollas-Galvan, T., Martinez-Porchas, M., Martinez-Cordova, L.R., Miranda-
Baeza, A., Vargas-Albores, F. 2020. The nitrification process for nitrogen removal in biofloc
system aquaculture. Reviews in Aquaculture. 12(4): 2228-2249.

Sontakke, R., Haridas, H. 2018. Economic viability of biofloc based system for the nursery rearing of
milkfish (Chanos chanos). International Journal of Current Microbiology and Applied Sciences.
7(8): 2960-2970.

AR


https://www.sciencedirect.com/science/article/abs/pii/S0044848621000661#!
https://www.sciencedirect.com/science/journal/00448486
https://dor.isc.ac/dor/20.1001.1.23222751.1400.11.3.2.9
http://jae.hormozgan.ac.ir/article-1-977-en.html
http://www.tcpdf.org

